showed abnormal geometrical configurations of the left ventricular cavity when viewed in short axis ( fig. 9 ). These changes ranged in appearance from the normally circular configuration to straightening of the ventricular septum or severe flattening of the ventricle in the anteroposterior dimension. The severity of these changes showed a loose association with the degree of elevation of the pulmonary arterial pressure. The clinical importance and the reasons for these changes are uncertain at the present time. It may be that progressive elevations in pulmonary arterial pressure that result in enlargement of the right ventricle, in turn, may alter the normal convexity of the interventricular septum and distort the appearance of the left ventricle.
In summary, it appears that two-dimensional echocardiography is a useful method for the evaluation of mitral valve orifice size in patients with mitral stenosis. Furthermore, two-dimensional echocardiographic assessment of mitral leaflet spatial motion explains many of the M-mode findings commonly observed in these patients. In the future, these baseline two-dimensional echocardiographic observations concerning stenotic mitral leaflet motion and morphology may provide a method for answering other important clinical questions such as determining the suitability for mitral valvulotomy. 3 . vonRamm OT, Thurstone FL: Cardiac imaging using a phased array ultrasound system. I. System design. A 20-year-old man presented for outpatient follow-up of Ebstein's anomaly with severe tricuspid regurgitation. Cardiac catheterization had been performed 15 years earlier. He was asymptomatic. Physical examination revealed a large heart without palpable systolic movement. A protodiastolic gallop and a holosystolic murmur were present at the left sternal border. Chest roentgenogram showed a markedly enlarged cardiac silhouette. The electrocardiogram revealed right bundle branch block and atrial fibrillation.
The pulmonary valve echogram from this case is shown in figure 3 . The posterior pulmonary valve leaflet begins to move posteriorly at the onset of diastole and gradually reaches the fully opened position just prior to the onset of the QRS complex. The valve opens completely only during inspiration and following relatively long R-R intervals.
Case 4
A 19-year-old man presented for outpatient follow-up without symptoms. He had undergone pulmonary valvulotomy seven years earlier for pulmonary stenosis, and postoperative catheterization revealed moderate pulmonary insufficiency. He had a small atrial septal defect which was not repaired. Physical examination revealed a normal-sized heart and the murmur of pulmonary insufficiency.
In this case, the posterior pulmonary leaflet gradually moved toward the posterior wall throughout diastole and reached the fully opened position just prior to atrial systole ( fig. 4) . Case 5 A 25-year-old woman entered the hospital with acute staphylococcal tricuspid endocarditis. Physical findings included consolidation at the base of the left lung, a presystolic In cases 3, 4 and 5, patients with Ebstein's anomaly with tricuspid regurgitation, free tricuspid regurgitation, and atrial septal defect with pulmonary regurgitation, respectively. the basic hemodynamic alteration was a large volume flow into the right ventricle during diastole. In each case, the ability of the right ventricle to accept this large volume appears to have been impaired to the extent that there was a rapid rise in right ventricular initial diastolic pressure.
In case 6, aortic diastolic pressure was transmitted to the right ventricle and resulted in elevation of right ventricular pressure with opening of the pulmonary valve.
Opening of the pulmonary valve is governed, therefore, by the pressure dynamics and compliance of the right ventricle and pulmonary artery. In each case of premature pulmonary valve opening presented, alterations in right ventricular diastolic pressure relative to pulmonary artery diastolic pressure account for opening of the pulmonary valve without the contribution of atrial or ventricular systole.
With the exception of the patient with Loeffler's endocarditis, patients with disorders similar to each of the cases reported here have been examined in whom the pressure alterations were not as striking and in whom premature opening of the pulmonary valve did not occur.
We conclude that the echocardiographic observation of premature pulmonary valve opening does not indicate a specific disease entity, but may be an integral part of the altered hemodynamics of one of several processes which result in elevation of right ventricular pressure early in diastole.
